The carbohydrate requirement in the free-living nematode Caenorhabditis elegans was investigated. Glucose, fructose, sucrose, trehalose and glycogen were tested individually at concentrations of 0, 1.3, 6.5, 32.5, and 162.5 mg/ml as the energy source in a chemically defined medium containing C. briggsae Maintenance Medium (CbMM without glucose), 50 µg/ml cytochrome c and 50 µg/ml β-sitosterol. Potassium acetate, used as the energy source in other studies, was not added to the medium. Therefore, carbohydrate was the major energy source for the nematode. At 32.5 mg/ml, glucose was found to support the maximal population at 80,000 nematodes/ml (100%), followed by glycogen (96%) and trehalose (73%). Population was significantly reduced when fructose (46%) or sucrose (26%) was the carbohydrate source. Toxicity was shown at 162.5 mg/ml for four carbohydrates tested, except glycogen. These results suggested that all five carbohydrates can be utilized as energy sources by C. elegans; however, the degree of utilization of each carbohydrate by C. elegans varied.
Axenic cultivation
of the free-living nematode in a completely chemically defined medium was accomplished by supplementing Caenorhabditis briggsae Maintenance Medium (CbMM) (Buecher et al., 1966) with heme (Hieb et al., 1970) , sterol (Hieb & Rothstein, 1968; Lu et al., 1977) , and a newly discovered growth factor potassium acetate (Lu et al., 1978) . In the latter study (Lu et al., 19978) , it was discovered that when potassium acetate was present in the medium, C. elegans was able to reach a higher population than that in an undefined medium supplemented with crude substances. It was suggested that the supplementation of potassium acetate in the medium may have fulfilled a very important requirement such as an energy source for the nematode. However, since a low level of glucose (at 1.3 mg/ml) is present in the CbMM, the possible role of glucose as an energy source for C. elegans requires further investigation.
Hansen & Buecher (1970) found that reproduction of C. elegans was impaired by the omission of glucose, inositol and choline from basal medium supplemented with liver growth factor. They reported glucose and trehalose to vigorously maintain reproduction, while sucrose and ribose did not. Glycogen (100 mg/ml) was reported to be an effective supplement to CbMM with hemin, but attempts to substitute other carbohydrates such as cornstarch, rice starch, rice flour and trehalose were unsuccessful (Hansen et al., 1971 ) . Experimental methods regarding treatment of trehalose were unclear. Plant parasitic nematodes have been shown to reach maximal reproduction with glucose and raffinose, although these species of nematodes were able to utilize trehalose, ribose, mannose and sucrose as well (Petriello & Myers, 1971) . The objective of this study is to investigate the viability of carbohydrate as an effective replacement for potassium acetate in the chemically defined medium as an energy source for C. elegans. In this study, the quantitative levels of five carbohydrates were investigated in C. elegans using a completely defined medium. These carbohydrates, selected by virtue of their diverse biochemical structures, include two monosaccharides (glucose, fructose), one disaccharide (sucrose), one animal polysaccharide (glycogen) and one non-reducing disaccharide commonly present in the haemolymph of insects (trehalose).
MATERIALS AND METHODS
As listed in Table I , the experimental media (5 ml/tube) consisted of modified CbMM (without glucose), cytochrome c, B-sitosterol and various concentrations of individual carbohydrates. Potassium acetate was omitted from the medium in group C (Table I) Glucose, fructose, sucrose, trehalose and glycogen (Sigma Chemical Co., St. Louis, MO) were dissolved in distilled water, autoclaved and added to this preliminary mix at final concentrations of 0, 1.3, 6.5, 32.5 and 162.5 mg/ml. The concentration of 162.5 mg/ml was omitted for glycogen due to insolubility.
Distilled water was used for 0 level of carbohydrate as the control group. Each test medium at the various concentrations was prepared in duplicate. Nematodes from stock culture (HS-YE-HLE, containing 4% Hy Soy Powder, 1 % yeast extract and 10% heated liver extract) were aseptically washed twice with distilled water and 0.1 ml were inoculated into the test medium to produce an initial population of 560 nematodes/ml. C. elegans were cultured according to the modified mass culture method of Tomlinson & Rothstein (1962) . Culture
